Ischemia increases neutrophil retention and worsens acute renal failure: role of oxygen metabolites and ICAM 1.
The role of neutrophils in acute renal failure (ARF) is controversial. Although ARF occurs in neutropenic subjects, we found that ischemic kidneys activated neutrophils to cause ARF in isolated perfused rat kidneys. To further define the interaction between neutrophils and renal ischemia, we performed quantitative assessment of neutrophil accumulation during renal ischemia. Non-ischemic and ischemic rat kidneys were perfused by the isolated kidney technique with unstimulated, primed, or fully activated, indium-labeled neutrophils. Neutrophil accumulation was quantitated by measuring indium retention after 60 minutes of perfusion. In non-ischemic kidneys, only activated neutrophils were retained while after 20 minutes of renal ischemia, unstimulated as well as primed neutrophils were retained. Following 10 minutes of ischemia, primed neutrophils (but not unstimulated neutrophils) were retained. In the presence of neutrophil retention, there were decreases in GFR and tubular sodium reabsorption. To determine the role of ICAM 1 in ischemic injury, rats were treated with anti-ICAM 1 prior to ischemia and ischemic kidneys were reperfused with unstimulated neutrophils and anti-ICAM 1. After ischemia, the neutrophil component of reperfusion injury in isolated kidneys was prevented with anti-ICAM 1. Oxygen metabolites have been shown to induce EC expression of ICAM 1. To determine the role of ICAM 1 in oxidant-mediated renal injury, ischemic isolated kidneys were reperfused with catalase (CAT) and non-ischemic kidneys were perfused with hydrogen peroxide. Following ischemia, reperfusion with CAT prevented neutrophil retention and injury. In non-ischemic kidneys, hydrogen peroxide caused primed neutrophil retention, activation and renal injury which were completely prevented with anti-ICAM 1. (1) Ischemic kidneys cause neutrophil retention, activation, and worsening of renal injury in isolated kidneys; and 2) neutrophil retention is dependent on the state of neutrophil activation, duration of renal ischemia and is mediated by oxygen metabolites and ICAM 1. This synergism could account for the high frequency of ARF in conditions such as sepsis where there is both renal hypoperfusion and neutrophil priming.